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Abstract 
Background: Cervical deformity can influence global sagittal balance. We report two cases of severe low back pain 
and lower extremity radicular pain associated with dropped-head syndrome. Symptoms were relieved by cervical 
corrective surgery.
Case presentation: Two Japanese women with dropped head syndrome complained of severe low back pain and 
lower extremity radicular pain on walking. Radiographs showed marked cervical spine kyphosis and lumbar spine 
hyperlordosis. After cervicothoracic posterior corrective fusion was performed, cervical kyphosis was corrected and 
lumbar lordosis decreased, and low back pain and leg pain were relieved in both patients.
Conclusions: Cervical deformity can influence global sagittal balance. Marked cervical kyphosis in patients with 
dropped-head syndrome can induce compensatory thoracolumbar hyperlordosis. Low back symptoms in patients 
with dropped-head syndrome are attributable to this compensatory lumbar hyperlordosis. Symptoms of lumbar canal 
stenosis may result from cervical deformity and can be improved with cervical corrective surgery.
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Background
Dropped-head syndrome is defined as apparent weakness 
of the neck extensor muscles that results in difficulty lift-
ing the head against gravity and consequent impairment 
of activities of daily living. Its main symptoms include 
impaired forward vision, neck pain, and myelopathy and/
or radiculopathy [1, 2].
We report two cases of severe low back pain and lower 
extremity radicular pain concomitant with dropped-head 
syndrome. The patients’ symptoms were relieved after 
cervical corrective surgery. The present manuscript con-
firmed to CARE checklist (Additional file 1).
Case presentation
Case 1
A 72-year-old Japanese woman complained of hand 
numbness and gait disturbance because of cervical spon-
dylotic myelopathy. The patient underwent 3rd cervical 
vertebra (C3) to 6th cervical vertebra (C6) laminoplasty 
(Fig.  1). Her postoperative course was uneventful. Two 
months after the surgery, she complained of an inability 
to lift her head because of neck extensor muscle weak-
ness. The patient gradually developed hand numbness. 
Magnetic resonance imaging (MRI) revealed spinal cord 
compression both anteriorly and posteriorly at the C4–5 
and C5–6 levels. A whole-spine radiograph showed 
marked kyphosis at the cervical spine and hyperlordosis 
at the lumbar spine. The angle between C2 and C7 was 
−35.8°, the 1st thoracic vertebra (T1) slope was 18°, and 
lumbar lordosis was 43.8° (Fig. 1). The patient complained 
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of difficulty with horizontal gaze, hand numbness, and 
low back and bilateral leg pain after walking for 10 min.
The patient underwent laminectomy from C3 to C6 
and posterior corrective fusion from C2 to T4, which 
corrected the cervical kyphosis. Postoperatively, the 
angle between C2 and C7 improved to 17.7°, T1 slope 
was 16.5°, lumbar lordosis decreased from 43.8° to 31.4°, 
and the patient experienced relief of her low back pain 
and bilateral leg pain.
Case 2
A 64-year-old Japanese woman complained of weakness 
of her left hand, dropped head, and right thigh pain after 
walking 10 meter. Magnetic resonance imaging revealed 
anterior and posterior spinal cord compression at the 
C4–5 and C5–6 levels. A whole-spine radiograph showed 
marked kyphosis at the cervical spine and hyperlordo-
sis at the lumbar spine. The C2 to C7 ngle was −50°, T1 
slope was 17°, and lumbar lordosis was 50° (Fig. 2). Mye-
lography revealed marked lumbar canal stenosis at the 
L2–3 level. The patient underwent laminectomy from C3 
to C6 followed by C4–5 and C5–6 anterior cervical dis-
kectomy and fusion as well as posterior corrective fusion 
from C2 to T6. Cervical kyphosis was corrected, and the 
angle between C2 and C7 improved to 22.2°. Postopera-
tive T1 slope was 25°, an increase of 8° from preopera-
tively. Lumbar lordosis decreased from 50° to 25°. Low 
back pain and right thigh pain were relieved.
Discussion
Deformity of the thoracolumbar spine can induce cervi-
cal deformity [3]. Smith et al. reported that patients with 
positive sagittal malalignment tend to compensate with 
cervical hyperlordosis to maintain horizontal gaze, and 
that surgical correction of thoracolumbar sagittal mala-
lignment results in resolution of cervical hyperlordosis 
via reciprocal change. This spontaneous correction of 
cervical deformity after correction of global sagittal bal-
ance by lumbar pedicle subtraction osteotomy has been 
reported [4].
Conversely, cervical deformity can influence global sag-
ittal balance. The marked cervical kyphosis observed in 
patients with dropped-head syndrome can induce com-
pensatory thoracolumbar hyperlordosis. The patient in 
case 2 showed a postoperative increase in T1 slope, sug-
gesting a compensatory extension of the thoracolumbar 
spine. Low back pain in patients with dropped-head syn-
drome is attributed to this compensatory mechanism. 
Extension of the lumbar spine can induce buckling of the 
yellow ligament and possibly resulting in exacerbation of 
lumbar canal stenosis and worsening associated symp-
toms [5]. Therefore, patients with marked cervical kypho-
sis with compensatory lumbar hyperlordosis experience 
worsening symptoms of lumbar canal stenosis. If the 
hyperlordosis and hyperlordosis-related aggravation of 
lumbar canal stenosis symptoms are actually secondary 
Fig. 1 Case 1 radiographs. a Lateral plain radiograph of the cervical 
spine after laminoplasty for cervical spondylotic myelopathy showing 
normal sagittal alignment. The patient complained of head drop and 
severe low back and lower extremity pain 2 months after lamino-
plasty. b Lateral whole-spine radiograph showing marked cervical 
spine kyphosis and lumbar spine hyperlordosis. c After cervical cor-
rective fusion (C2–C4), cervical kyphosis and lumbar hyperlordosis, as 
well as lumbar spine symptoms, were relieved. C cervical vertebra
Fig. 2 Case 2 pre- and postoperative radiographs. The patient com-
plained of head drop and severe low back and lower extremity pain 
preoperatively. a Lateral whole-spine radiograph showing marked 
cervical spine kyphosis and lumbar spine hyperlordosis. b Preopera-
tive myelogram of lumbar spine showing marked canal stenosis 
between L2 and L3. c Cervical kyphosis and lumbar hyperlordosis 
were corrected, and low back pain and lower extremity pain were 
relieved, after cervical corrective fusion (C2–C6). C cervical vertebra, L 
lumbar vertebra
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to cervical kyphosis, low back symptoms can be resolved 
by correction of cervical kyphosis. In the present cases, 
compensatory lumbar hyperlordosis was mitigated by 
correction of cervical kyphosis.
Conclusion
Lumbar canal stenosis symptoms can result from cervi-
cal deformity and can be improved by cervical corrective 
surgery.
Consent
Written informed consent was obtained from both 
patients for publication of this Case Report and any 
accompanying images. A copy of the written consent is 
available for review by the Editor-in-Chief of this journal.
Authors’ contributions
MK, TF, TI, KK, MO, and SM carried out the treatment and follow-up of the 
patients. OI obtained and assessed images of the patients. MA, KT, MY, and 
CM conceived of the study, participated in its design and coordination, and 
helped to draft the manuscript. All authors read and approved the final 
manuscript.
Additional files
Additional file 1: CARE checklist for case reports. The present manuscript 
confirmed to CARE checklist.
Author details
1 Department of Orthopedic Surgery, Chiba University Graduate School 
of Medicine, 1-8-1 Inohana, Chuo-Ku, Chiba 260-8670, Japan. 2 Depart-
ment of Orthopedic Surgery, University of Tsukuba, 1-1-1 Tennodai, 
Tsukuba 30585775, Japan. 3 Department of Orthopedic Surgery, Chiba Aoba 
Municipal Hospital, 1273-2 Aoba-cho, Chuo-Ku, Chiba 2600852, Japan. 
Acknowledgements
There is no source of funding for all authors.
Competing interests
The authors declare that they have no competing interests.
Received: 19 March 2015   Accepted: 9 September 2015
References
 1. Sharan AD, Kaye D, Charles Malveaux WM, Riew KD. Dropped head 
syndrome: etiology and management. J Am Acad Orthop Surg. 
2012;20:766–74.
 2. Nakanishi K, Taneda M, Sumii T, Yabuuchi T, Iwakura N. Cervical myelopa-
thy caused by dropped head syndrome. Case report and review of the 
literature. J Neurosurg Spine. 2007; 6:165–8.
 3. Smith JS, Lafage V, Schwab FJ, Shaffrey CI, Protopsaltis T, Klineberg E, 
et al. Prevalence and type of cervical deformity among 470 adults with 
thoracolumbar deformity. Spine. 2014;17:1001–9.
 4. Smith JS, Shaffrey CI, Lafage V, Blondel B, Schwab F, Hostin R, et al. Spon-
taneous improvement of cervical alignment after correction of global 
sagittal balance following pedicle subtraction osteotomy. J Neurosurg. 
2012;17:300–7.
 5. Truumees E. Spinal stenosis: pathophysiology, clinical and radiologic clas-
sification. Instr Course Lect. 2005;54:287–302.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
